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Title: GOOD READ INDICATOR FOR HYBRID CODE READER 

Cross Reference to Related Application 

This application claims the benefit of U. S. Provisional Patent Application Serial 
No. 60/272,210, which was filed February 28, 2001, entitled GOOD READ INDICATOR 
FOR HYBRID CODE READER. 

Field of the Invention 

The present invention relates to image collection and, more particularly, to a portable 
image collection module having multiple indicators for informing a user of a valid input for 
different portions of a hybrid dataform. 

Background of the Invention 

There are numerous types of portable image collection devices. One type of 
image collection device is a portable data collection device, which is widely used m 
manufacturing, service and package delivery industries to perform a variety of on-site 
data collection activities. Such portable data collection devices often include mtegrated 
bar code dataform readers adapted to read bar code dataforms affixed to products, product 
packaging and/or containers in warehouses, retail stores, shipping terminals, for inventory 
control, tracking, production control and expediting, quality assurance and other 
purposes. 

Bar code dataforms come in a variety of different formats including one and two 
dimensional bar codes, matrix codes and graphic codes, as well as words and numbers 
and other symbols, which may be printed or etched on paper, plastic cards and metallic 
and other items. For example, a one dimensional bar code dataform typically consists of 
a series of parallel light and dark rectangular areas of varying widths. The light areas are 
often referred to as Aspaces@ and the dark areas as Abars.@ Different widths of bars 
and spaces define different characters in a particular bar code dataform. 
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Data originally encoded in a dataform is recovered for further use in a variety of 
ways. For example, a printed bar code may be illuminated to derive reflectance values 
which are digitized, stored in buffer memory and subsequently decoded to recover the 
data encoded in the bar code. The printed bar code may be illuminated using a laser, an 
5 array of LEDs, ambient light, or the like. The light reflected from the printed bar code 
typically is collected or captured using a photosensor such as, for example, a CCD 
detector or CMOS detector. A visual (e.g., a tri-color light emitting diode) and/or audible 
indicator (e.g, a beep from a speaker ) is provided to inform a user whether or not a 
proper reading has been obtained. 
1 0 Recently, new hybrid type codes have been developed which include a one- 

dimensional code bottom portion and a two-dimensional code top portion. However, 
there is no indicator mechanism to inform a user when either one or both portions of the 
^ new hybrid type code has been successfully decoded by a dataform reading device. 

** I , ^ *^ 

^ Therefore, there is an unmet need in the art to provide a system and method for informing 

S| 1 5 a user reading a hybrid barcode when either or both portions of a hybrid dataform has 

ij'l"; 

m been successfully read. 

In 

mm 

^ Smnmary of the Invention 

Q The present invention relates to an image collecting module operable to read one- 

^ 20 dimensional, two-dimensional and hybrid dataforms. The image collection module 
M includes a selection switch for determining which type of dataform to read. The image 

collecting module is provided with an indicator system and method for providing a user 
with indication of a valid read and an invalid read. In the case of a hybrid dataform, the 
image collecting module is provided with a first indicator for indicating a valid read for a 
25 first portion of the hybrid dataform {e.g., the one-dimensional portion or the two- 
dimensional portion) and a second indicator for indicating a valid read for a second 
portion (e.g., the other of the one-dimensional portion or the two-dimensional portion). 
The first and second indicators may be visual, audible, mechanical (e.g., vibration) or a 
combination of the above. Error indicators are also provided for indicating an invalid 
30 read for the first and/or the second portions of the hybrid dataform. 



-2- 



One aspect of the present invention relates to an image collecting module. The 
image collection module comprises a first indicator operable to provide an indication of a 
valid read of a first portion of a hybrid dataform and a second indicator operable to 
provide an indication of a valid read of a second portion of the hybrid dataform. The first 
and second indicators can be LEDs that flash at a first color {e.g,, green) for a valid read 
and flash at a second color for an invalid read (e.g., red). The first LED can flash after a 
valid read or an invalid read of the first portion, v^hile the second LED can flash after a 
valid read or an invalid read of the second portion. Alternatively, the first indicator and 
the second indicator can be a first and second state of a LED. For example, the LED can 
illuminate after a valid read of a first portion and turn off after a valid read of a second 
portion. The LED can flash with an error indication if an invalid read of the first and 
second portion occurs, or a timeout between reads. It is to be appreciated that many 
variations may be performed in providing visual indicators for the reading of the first and 
second portions. 

The first and second indicators can be audible signals such as a beep. The first 
and second indicators can include a first and second audible signal having different tones. 
Alternatively, the first and second indicators can be a first and a second state of an 
audible signal. For example, the audible indicator can tum on after a valid read of a first 
portion of a hybrid dataform and tum off after a valid read of a second portion of the 
hybrid dataform. An error indicator having a different tone can indicate an invalid read or 
a timeout between reads. Additionally, the indicator can be mechanical such as a 
vibration system. The vibration system can tum on when a first portion of a hybrid 
dataform is validly read and tum off after a valid read of a second portion of the hybrid 
dataform. The first and second indicators and the error indicators can be one or any of the 
above mentioned indicator types. For example, a LED can flash after a valid read of a 
first portion of the hybrid dataform and an audible signal can be provided after a valid 
read of the second portion. The dataform can vibrate, flash the LED with a different color 
and/or provide an audible signal of a different tone for an error indication. 

To the accomplishment of the foregoing and related ends, the invention, then, 
comprises the features hereinafter fully described and particularly pointed out in the 
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claims. The following description and the annexed drawings set forth in detail certain 
illustrative examples of the invention. These examples are indicative, however, of but a 
few of the various ways in which the principles of the invention may be employed. Other 
objects, advantages and novel features of the invention v^ll become apparent from the 
following detailed description of the invention when considered in conjunction with the 
drawings. 

Brief Description of the Drawings 

Fig. 1 is an isometric view of a portable image collection module in accordance 
with one aspect of the present invention; 

Fig. 2 is a block diagram of the components of a portable image collection module 
in accordance with one aspect of the present invention; 

Fig. 3 illustrates a methodology for providing indication of a valid read of a first 
and second portion of a hybrid dataform; 

Fig. 4 illustrates another methodology for providing indication of a valid read of a 
first and second portion of a hybrid dataform; and 

Fig. 5 illustrates yet another methodology for providing indication of a valid read 
of a first and second portion of a hybrid dataform; 

Detailed Description of the Invention 

Fig. 1 illustrates a portable, hand held image collection module (or image reader) 
10 in accordance with the present invention. The portable image collection module 10 
includes a housing 12 defining an interior region which contains various mechanical and 
electrical components as described herein. The housing 12 includes upper and lower 
housing portions 14 and 16, respectively. The upper portion 14 includes end portions 20 
and 22 which are spaced apart by elongated sidewall portions 24, 26, 28, 30. A central 
axis 32 extends through the end portions 20 and 22 substantially parallel to the sidewall 
portions 24-30. An aperture 34 is formed in the front end portion 20 for receiving 
reflected light from a target object 36 that is aligned with the axis 32. The upper housing 
portion 14 has a height, indicated at 38, which is defined by the distance between sidewall 
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portions 26 and 30. While in this example, the upper portion of the housing 14 is a 
generally rectangular cylinder or cube, it is to be appreciated that other housing shapes 
and configurations may be employed and that all such configurations are intended to be 
within the scope of the appended claims. 

The lower housing portion 16 extends from the lower sidewall 30 of the upper 
housing portion 14 near the end 22. The lower housing portion 16 is sized to be grasped 
in the hand of an operator. A trigger, switch or actuator 40 is coupled to the housing 12 
for initiating image collection by the module 10. The trigger 40 is positioned, for 
example, to be depressed by an index finger of the operator while the lower housing 
portion 16 of the housing 12 is held in the operator's hand. A power source (not shown), 
such as a rechargeable battery for supplying operating power to the portable image 
collection module 10, may also be located in the lower housing portion 16. 

The housing 1 2 also includes a first small opening 44 and a second small opening 
46 formed in the end portion 22 of the upper housing portion through which a first and a 
second indicator light emitting diode (LED) are visible. The indicator LEDs, for 
example, ahemates between three colors. The color green is displayed by the indicator 
LED when the module 10 is on standby, ready for use. The color orange is displayed 
with the module 1 0 has successfully completed an operation such as decoding a portion 
of a target dataform. The color red is displayed when the module 10 is not ready to 
perform an operation. The first indicator LED provides an indication whether or not a 
that a successful read has occurred for a two-dimensional dataform or a portion of a two- 
dimensional dataform, in the case of a hybrid dataform (e.g., a dataform having both one- 
dimensional and two dimensional portions). The second indicator LED provides an 
indication whether or not a successful read has occurred for a one-dimensional dataform 
or a portion of a one-dimensional dataform. 

Altematively, or in addition to the visual LED indicators, an audible indicator may 
be provided via a speaker 45. For example, the audible indicator can provide a single 
beep for reading both parts of a hybrid dataform, provide two different beeps as each 
portion of a hybrid dataform is read, or provide a sustained beep when one portion is read 
and maintains the beep until the other potion of the dataform is read of a hybrid dataform. 
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The audible indicator can further provide indication when reading in either a one- 
dimensional or two-dimensional dataform. A single similar beep can be provided for a 
successful reading of either a one-dimensional or two-dimensional dataform or different 
beeps either in sound or repetition can be provided the one-dimensional and two- 
dimensional dataforms. A switch 47 is located on the lower housing portion 1 6. The 
switch provides a user with the ability to select between reading from a one-dimensional, 
a two-dimensional or a hybrid dataform. 

An imaging assembly 46 is mounted in the upper housing portion 14 for imaging 
the target object 36 having a two-dimensional imaging target area 48 located above a one- 
dimensional target area 50. The imaging target areas 48 and 50 define the field of view of 
the imaging assembly 46, with the axis 32 intersecting the imaging target area near its 
center. The image (e,g., reflected light) of the target object 36 is received by the imaging 
assembly through the aperture 34. The imaging assembly 46 includes a photosensor 
circuit board 5 1 having a photosensor array 52 and other circuitry to facilitate the image 
collection process. The imaging assembly 46 also includes at least one reflector 54 for 
receiving the image of the target object 36 and redirecting the received image onto the 
photosensor array 52. The reflector 54 may direct the both the two-dimensional imaging 
target area 48 and the one-dimensional target area 50 to different portions of the 
photosensor array 52. Ahematively, the reflector may be movable to direct one of the 
portions to the photosensor array prior to directing the other portion. It is to be 
appreciated that a variety of different methodologies may be employed to direct and 
decode the image of the target object 36. 

Turning now to Fig. 2, a block diagram of an image collection module 1 00 in 
accordance with the present invention is provided. A microprocessor 200 controls the 
various operations and performs image analysis in decoding a target dataform as is 
described more fully below. The microprocessor 200 is programmed to carry out the 
various control and processing operations for performing the functions disclosed herein. 
A memory 2 1 6 coupled to the microprocessor 200 serves to store the various programs 
and other data associated with the operation of the image collection module 100. A 
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person having ordinary skill in the art will be able to program such operations without 
undue effort. Hence, additional detail is omitted for sake of brevity. 

The microprocessor 200 is coupled to an address generator 202, via a local bus 
208, which is designed to output a sequence of pixel addresses corresponding to a desired 
pixel data readout pattern from a photosensor array 210. For example, the 
microprocessor 200 may be configured to read out consecutive horizontal lines of pixel 
data from multiple zones so that such pixel data can be processed to reconstruct the entire 
image provided within the field of view of the image collection module 1 00. The 
addresses are provided from the address generator 202 to the photosensor array 210 via an 
address bus 206. The photosensor array 210 provides, as its output data, pixel data on 
data bus 207 which corresponds to the address provided on bus 206. The address 
generator 202 in turn provides the pixel data to the microprocessor 200 via bus 208. Data 
may therefore be collected from the photosensor array 210 substantially in real time 
according to a predefined data readout pattern. It will be appreciated that, while the 
present example depicts the address generator 202 to be physically separated from the 
photosensor array 210, it is possible for both components to be provided on a single chip. 

By way of example, to carry out a dataform reading operation, the operator points 
a lens/reflector system 212 towards the target object to be imaged. Light is directed by 
the reflector system 212 to an associated lens thereof which cooperate with one another to 
focus the light on the photosensor array 210. The operator then initiates the image read 
operation via a trigger 240 or other methods. A trigger circuit 242 generates an interrupt 
signal which is provided to tiie microprocessor 200 indicating the initiation of an image 
reading operation. The microprocessor 200 communicates with the address generator 202 
via the control bus 208 which causes the address generator 202 to begin generating 
addresses for the predefined readout pixel pattern. 

The image data from the photosensor array 210 consists of digital data indicative 
of the instantaneous illumination of the pixel. For example, the target object may be 
formed of a series of black and white bars/spaces (e.g., a one-dimensional bar code 
dataform), a series of black and white rows and columns of dots (e.g., a two dimensional 
bar code dataform or a combination of both (e.g., a hybrid bar code dtaform). The 
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photosensor array 210 includes an analog to digital (A/D) converter 220 therein for 
converting analog pixel data obtained from the addressed pixels to digital pixel data. 
Alternatively, the A/D converter 220 may be separate from the photosensor array 210. 
The A/D converter 220 has adjustable gain which may be adjusted via a gain adjust 
confrol signal provided on line 226 from the microprocessor 200. The digitized pixel 
data from the photosensor array 210 is provided via the address generator 202 to the 
microprocessor 200. The microprocessor 200 evaluates the range of the acquired pixel 
data on-the-fly to see if the frill range of the A/D converter 220 is utilized. If not, the 
microprocessor 200 adjusts the gain of the input to the A/D converter 220. The 
microprocessor 200 then receives a distance measurement from a distance measurement 
device 250 according to the distance that the target object is from the module 1 00. The 
microprocessor 200 then transmits an adjustment signal to the reflector system 212, so 
that the appropriate focal length is provided. The microprocessor 200 then proceeds to 
decode the image of the target object (e.g., dataform). 

The image collection module 100 further includes a radio module 252 and antenna 
254 for wirelessly fransmitting and receiving data vwth remote devices. Additionally 
and/or alternatively, the image collection module 100 may include a serial or parallel I/O 
port (not shown) for communicating data with external devices. 

The microprocessor 200 is coupled to an illumination assembly 260 via power 
circuitry 262 which enables the microprocessor 200 to control the illumination assembly 
260 to provide general illvimination and targeting during operation. The illumination 
assembly 260 of the present example may employ any of various light sources wherein 
output Hght is sculpted to be spread across a target object, such as a datafonn. The 
microprocessor 200 also is coupled to a selection switch 264 to allow a selection of a 
dataform type ( e.g., one-dimensional, two-dunensional or hybrid dataform. The 
microprocessor controls and operates an indicator system 250. The indicator system 250 
provides indication to a user whether or not a valid read has occurred. The indicator 
system 250 is operable to provide indication of a valid read of a one-dimensional, two- 
dimensional or hybrid dataform based on the selection of selection switch 264. 
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While in this example, the trigger circuit 242, processor 200, memory 216, 
address generator 202 and photosensor array 210 are illustrated as being part of the circuit 
board 230, it is to be appreciated that, in addition to the photosensor array, a greater or 
lesser amount of circuit components may be included as part of the circuit board 230 in 
accordance with the present invention. 

Fig. 3 is a flow diagram illustrating an example of a methodology that the 
processor and image processing circuitry may run for providing indication of a valid or 
invalid read for a hybrid dataform. The methodology or routine is performed after the 
image collection module 100 has a hybrid dataform captured within the field of view and 
after the trigger 240 is depressed. At 300, the processor and image processing circuitry 
200 determines if the image collection module is ready. If the image collection module is 
not ready (NO), the methodology will continue determining whether or not the image 
collection module is ready at 300. If the image collection module is ready (YES), the 
methodology proceeds to 310 and reads and decodes a first portion of the hybrid 
dataform. The routine then determines if a valid read of the first portion has occurred at 
320. If a valid read has not occurred (NO), the routine proceeds to 325 to provide a first 
error indication and then returns to 300. If a valid read has occurred (YES), the routine 
advances to 330 to read and decode a second portion of the hybrid dataform. The 
methodology then determines if a valid read of the second portion has occurred at 340. If 
a valid read has not occurred (NO), the routine proceeds to 345 to provide a second error 
indication and then return to 300. If a valid read has occurred (YES), the routine 
advances to 350 to activate a valid read indicator. The routine then returns to 400 for the 
next read. 

Fig. 4 is a flow diagram illusti^ting another example of a methodology that the 
processor and image processing circuitry can run for providing indication of a valid or 
invalid read for a hybrid dataform. The methodology or routine is performed after the 
image collection module 100 has a hybrid dataform captured within the field of view and 
after the trigger 240 is depressed. At 400, the processor and image processing circuitry 
200 determines if the image collection module is ready. If the image collection module is 
not ready (NO), the methodology will continue determining whether or not the image 
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collection module is ready at 400. If the image collection module is ready (YES), the 
methodology proceeds to 410 and reads and decodes a first portion of the hybrid 
dataform. The routine then determines if a valid read of the first portion has occurred at 
420. If a valid read has not occurred (NO), the routine proceeds to 425 to provide an 
error indication and then returns to 400. If a valid read has occurred (YES), the routine 
advances to 430 to toggle a first indicator. The routine then proceeds to 440 to read and 
decode a second portion of the hybrid dataform. The methodology then determines if a 
valid read of the second portion has occurred at 450. If a valid read has not occurred 
(NO), the routine proceeds to 425 to provide an error indication and then returns to 400. 
If a valid read has occurred (YES), the routine advances to 460 to toggle a second 
indicator. The routine then returns to 400 for the next read. 

Fig. 5 is a flow diagram illustrating yet another example of a methodology that the 
processor and image processing circuitry can run for providing indication of a valid or 
invalid read for a hybrid dataform. The methodology or routine is performed after the 
image collection module 100 has a hybrid dataform captured within the field of view and 
after the trigger 240 is depressed. At 500, the processor and image processing circuitry 
200 determines if the im^e collection module is ready. If the image collection module is 
not ready (NO), the methodology will continue determining whether or not the image 
collection module is ready at 500. If the image collection module is ready (YES), the 
methodology proceeds to 510 and reads and decodes a first portion of the hybrid 
dataform. The routine then determines if a valid read of the first portion has occurred at 
520. If a valid read has not occurred (NO), the routine proceeds to 525 to provide an 
error indication and then returns to 500. If a valid read has occurred (YES), the routine 
advances to 530 and activates an indicator. The routine then proceeds to 540 to read and 
decode a second portion of the hybrid dataform. The methodology then determines if a 
valid read of the second portion has occurred at 550. If a valid read has not occurred 
(NO), the routine proceeds to 555 to deactive the indicator and then returns to 525 to 
provide an error indication. If a valid read has occurred (YES), the routine advances to 
560 to deactivate the indicator. The routine then returns to 500 for the next read. 
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What has been described above are certain aspects of the present invention. It is, 
of course, not possible to describe every conceivable combination of components or 
methodologies for purposes of describing the present invention, but one of ordinary skill 
in the art will recognize that many further combinations and permutations of the present 
mvention are possible. Accordingly, the present invention is intended to embrace all such 
alterations, modifications and variations that fall within the spirit and scope of the 
appended claims. Furthermore, to the extent that the term Aincludes@ is used in either 
the detailed description and the claims, such term is intended to be inclusive in a manner 
similar to the term Acomprising.@ 



